In the last decade, attempts have been made to improve the efficacy of minimal interventions by tailoring them to individual features. In the development of these tailored interventions, it is important to know which information in interventions is essential. Most smoking cessation interventions contain information on the outcomes of quitting and skills to be used in a quit attempt The present study was designed to assess the cognitive changes caused by both sorts of information. Therefore, 246 smokers who were planning to quit within 6 months were randomly assigned to three different conditions. In the first condition, the respondents received a computer-generated tailored letter on the outcomes of smoking cessation. In the second condition, the respondents received a computer-generated tailored letter containing self-efficacy enhancing information, mainly on skills. In both conditions, the contents of the letters were based on the pre-test scores of the participants. Participants in the control condition did not receive any cessation information. The results show that information on the outcomes of quitting changed expected outcomes while information on coping skills changed selfefficacy expectations, in comparison with the control condition. Comparing both experimental conditions, information on the outcomes led to changes in expected outcomes, whereas Department of Health Education, Maastricht University, PO Box 616, 6200 MD Maastricht, The Netherlands information on coping skills did not lead to higher self-efficacy expectations than information on the outcomes of quitting. It is concluded that the hypothesized effects were partly verified.
Introduction
The development of minimal interventions for smoking cessation is motivated by the search for cost-effective interventions. These minimal interventions may be particularly useful in supporting quit attempts in the large group of smokers who quit without formal aid. In the last decade, attempts have been made to enhance the efficacy of minimal interventions for smoking cessation by tailoring them to the individual features of smokers. These personalized interventions typically consist of only a few pages of information which, for example, are mailed to the individual (Owen et al., 1992; Strecher et al, 1994; also see De Vries et al., 1995) . They can also be accompanied by a complementary self-help guide (Burling etal., 1989; Curry etal., 1990 Curry etal., , 1991 Curry etal., , 1995 Prochaska etal., 1993; Willemsen and De Vries, 1993) . In developing the former form of tailoring, with only a few pages available to offer information, decisions particularly have to be made about which information is essential in behaviour change.
From a theoretical point of view, an intervention is considered to change cognitive determinants of behaviour. In social cognitive theory (Bandura, 1986) , behaviour is determined by expected outcomes, including outcomes with regard to social reward and punishment, and self-efficacy expectations. Hence, according to this and other theories (Petty and Cacioppo, 1986; McGuire, 1991) , interventions should change these cognitions. Information on the pros and cons of behaviour change is considered to influence the expectation of valued outcomes of behaviour change, while information on skills is considered to enhance expectations of self-efficacy. However, it is conceivable that selfefficacy enhancing information may influence expected outcomes as well, e.g. by increasing the experience of control which leads to the availability of certain outcomes (Bandura, 1986) . Furthermore, it is possible that the anticipation of expected negative outcomes is partly determined by the confidence to cope with the negative outcomes of quitting, such as withdrawal symptoms. In both cases, particular outcome information would not have to be addressed in a minimal intervention.
A second, related issue in deciding which information a tailored minimal intervention has to contain concerns the topics which have to be addressed in the intervention: smokers anticipate different sorts of pros and cons of quitting. For example, Dijkstra et al. (1997) reported eight meaningful factors among the pros of quitting: long-term and short-term health consequences, positive and negative self-evaluation, environmental consequences, social reward, social punishment, partner involvement, and monetary outcomes. Furthermore, factor analysis on self-efficacy scales revealed several factors including self-efficacy expectations with regard to emotional and social situations (Condiotte and Lichtenstein, 1981; Velicer etal., 1990; Mudde et al., 1995) . It is possible that the expectations of certain types of outcomes or the self-efficacy expectations with regard to certain domains simply cannot be changed by a minimal intervention. For example, according to Beck etal. (1993) , certain beliefs developed over an extended period of time may become overleamed and, hence, extremely resistant to change. It is questionable whether minimal interventions can realistically aim to change these types of beliefs.
The first goal of the present study was to assess to what extent a computer-generated tailored letter containing information on the positive and negative outcomes of quitting would change negative and positive outcome expectations and perceived selfefficacy. The second goal of the present study was to assess to what extent a computer-generated tailored letter containing self-efficacy enhancing information, mainly on skills, would change negative and positive outcome expectations and selfefficacy. We expected that information on positive outcomes would lead to changes in expected positive outcomes and not in self-efficacy expectations, whereas information on skills would lead to changes in self-efficacy expectations but not in positive expected outcomes. With regard to negative outcomes, we thought that both sorts of information might lead to the anticipation of fewer negative outcomes. Information on skills to refrain from smoking could lead to the perception of fewer negative outcomes, because the mastery of skills would make the negative outcomes seem less problematic. Furthermore, negative outcomes might be changed by restructuring outcome information. For example, the anticipation of the seriousness of withdrawal symptoms might be lowered by stressing that they are temporary. Two methods were used in order to test the hypothesized effects. Firstly, the effects of both tailored interventions were assessed by comparing them to a nointervention control condition. Secondly, the effects of both tailored interventions were compared. The final, more explorative goal of the present study was to assess which outcome and self-efficacy expectations would be changed by a tailored intervention.
Method

Participants
Participants were recruited by an advertisement in a local newspaper asking smokers who were planning to quit within 6 months to participate in an investigation on the efficacy of a newly developed tailored self-help smoking cessation intervention. They were informed that they would receive a personal letter containing important information on smoking cessation and that the information was based on their answers in the questionnaire. Smokers were asked to phone the university in order to register. Sixty-eight percent of the smokers who called returned the pre-test questionnaire, resulting in 246 participants.
Design
After returning the pre-test questionnaire, participants were randomly assigned to one of two experimental groups or a control group. One experimental group received a personal letter containing only information on outcomes (outcome condition), while the other experimental group received a personal letter containing only self-efficacy enhancing information (self-efficacy condition). Participants in the control group received no intervention. The intervention letters were sent out 2 weeks after smokers in the experimental groups had returned the pre-test questionnaire. Two weeks after sending these letters, participants in all three groups were sent the post-test questionnaire.
The intervention
To be able to produce individual interventions on a large scale, a computerized expert system was developed. The pre-test questionnaire data were put in the expert system in which decision rules combined several potential parts of the message into one coherent intervention message. Decision rules were developed based on the question: 'Which answer in the questionnaire leads to which information in the intervention?'. The letters consisted of 4-6 pages of written information with a clear and attractive layout, containing gendermatched cartoons. The style and layout were developed in collaboration with three health educators and 10 smokers.
The letters started with the participant's name and reinforcement of the specific intention to quit. In the introduction, the rationale of the contents of the letter was explained. The letters were personalized by mentioning specific information, such as the name of the respondent, the amount of cigarettes smoked a day, the amount of money saved if the respondent quit and the number of years smoked. Feedback was given on the item level of perceived outcomes in the one condition and perceived self-efficacy in the other. High item scores (yes, when I quit smoking my risk of lung cancer will decline) were reinforced and in the case of low item scores (no, when I quit smoking my risk of lung cancer will not decline), information on the subject was offered.
Outcome condition
In this condition, it was stated that motivation is crucial in smoking cessation and that the present letter was meant to enhance this motivation by stressing the pros of quitting. The personal letter contained information on possible outcomes of smoking and quitting, such as personal health consequences, social consequences (such as appreciation of quitting by a non-smoking partner) and the consequences of smoking for people in the social environment. Restructuring information was given with regard to the negative outcomes of quitting, such as weight gain, loss of functions of smoking (such as relaxation) and expected withdrawal symptoms. For example, the temporary character of most of the expected negative outcomes was addressed, and the mechanisms of weight gain and withdrawal symptoms were explained.
Self-efficacy condition
In this condition, it was stated that being active in using skills to quit is crucial in smoking cessation and that the present letter was meant to enhance confidence in quitting by offering skills which had been helpful to ex-smokers. Personal letters in this condition contained information on skills to cope with social, emotional and addictive situations. For example, skills were addressed to cope with social pressure and the loss of the smokers image, with stress, anger and depressed mood, and with withdrawal symptoms and craving. Behavioural as well as cognitive skills were offered. In the case of an individual having low self-efficacy to refrain from smoking in a certain situation, specific skills to be used in that situation were offered. In the case of an individual having high self-efficacy to refrain from smoking on all items with regard to a particu-lar domain, e.g. social situations, this was fed back and reinforced.
Questionnaire
Data on gender and individual item scores on expected outcomes, expected withdrawal symptoms, perceived self-efficacy, number of cigarettes smoked a day and number of years smoked were put in the expert system, and were used to tailor the information in the intervention. Scales assessing the positive and negative outcome expectations and perceived self-efficacy were used to check whether the randomization was successful, and to enable factors within the constructs to be sought.
Twenty-six items were derived from a larger set of outcome items tested in a cross-sectional study (Dijkstra et al., 1996) . As expected from this study, factor analysis revealed the two meaningful constructs: expected positive outcomes (a = 0.84, 17 items) and expected negative outcomes (a = 0.73, nine items). While the positive outcomes referred to the physical, social and monetary gains from quitting, the negative outcomes referred to the losses of quitting, such as the losing a means to relax and losing the experience of the 'good taste' of a cigarette. All outcome expectations could be scored from 0 ('not sure' or 'not expecting' a certain outcome) to 3 ('strong expectation' of the outcome).
Self-efficacy was operationalized by asking smokers whether they thought they were able to refrain from smoking in different situations. Eight items measured self-efficacy to refrain from smoking in social and emotional situations (a = 0.89). Items could be scored from -3 (very sure the subject is not able to refrain from smoking in this situation) to +3 (very sure the subject is able to refrain from smoking in this situation) and the scale score was computed by averaging the item scores.
Expected withdrawal symptoms were regarded as a measure of the temporary negative outcomes of quitting. They were measured by asking about the anticipation of nine symptoms: difficulty concentrating, excitability, restlessness, depressed mood, sleeping problems, headache/dizziness, intestinal problems, anxiety/nervousness and other physical symptoms. Each symptom could be scored from 0 ('not sure' or 'not expecting' the symptom) to 3 ('strong expectation' of the symptom). The symptom scores were summed to form the withdrawal symptom scale (a = 0.75).
Also used in the randomization check were intention, years smoked, the Fagerstrom Test for Nicotine Dependence (FTND), perceived smoking behaviour of others and demographics.
A 10-point continuous measure of the strength of the plan to quit measured intention to quit. This item could be scored from 'not strong at all' (1) to 'very strong' (10).
Smoking history was measured by asking participants how many years they had smoked. The FTND (Heatherton et al., 1991) was used to assess the heaviness of smoking. This scale consisted of six items: How many cigarettes do you smoke? (<10; 11-20; 21-30; >30). How soon after awaking? Is it hard not to smoke in public places? Do you smoke when you are ill? Do you smoke more in the morning and which cigarette is most difficult to give up? (a = 0.68). This reliability is satisfactory compared to reliabilities reported in the literature (Pomerleau etal., 1994) . The minimum possible score was 0, the maximum 10.
Perceived smoking behaviour of others was used as a measure of social influence by asking whether the partner smoked (yes = 3, no = 0), and how many smokers the participant had among his or her children, friends and colleagues (no-one = 0, minority = 1, half = 2, majority = 3). When a partner smoked, this was considered to have a modeling influence similar to that of 'the majority friends smoke'. The scores were summed.
Demographic variables regarding the participant's gender, age and low, medium or high level of education were also recorded.
Randomization and attrition
Randomization was checked by comparing pretest scores on the expected positive and negative outcomes, expected withdrawal symptoms, perceived self-efficacy, intention to quit, years smoked, reported number of smokers in the individual's environment, and the FTND scores in the My risk of cancer will decline My risk of HD will decline My risk of COPD will decline My health will improve My stamina will increase I will set a good example Better for the health of the people around me I will be less of an inconvenience My friends will approve My colleagues will approve I will look better My partner will approve My partner will disapprove if I don't quit" I will be pleased with myself I will be dissatisfied with myself I will get rid of my addiction I will save money* three conditions with ANOVAs. Demographics and number of cigarettes a day in the three conditions were compared using % 2 analyses. The analyses revealed no differences between the three conditions on any of these variables.
To be sure that changes in cognitions were not due to actual changes in behaviour, smokers who had quit at post-test (n = 7) were removed from all analyses. Ninety-nine participants (40%) droppedout between pre-test (Tl) and post-test 1 (T2), and an additional three participants had missing data, leaving 137 participants in the analyses.
Logistic regression analysis with attrition as a dependent variable, an a level of 0.05 and the same variables used in the randomization check as predictors revealed that non-respondents had significantly lower perceived self-efficacy, significantly higher intention to quit and were more often members of the control group.
Factor analyses
In order to assess whether specific factors within the expected positive and negative outcomes and perceived self-efficacy changed due to the intervention, principal component analysis with varimax rotation was computed using the pre-test item scores (see Tables I and II) . The following criteria were used in the identification of factors: (1) interpretability based on the expected factor structure, (2) changes in eigenvalues and (3) uniqueness of the loadings on one factor. With regard to the expected positive outcomes, five interpretable factors emerged, accounting for 64% of the total variance: health consequences (a = 0.85, five items), environmental consequences (a = 0.71, three items), social consequences (a = 0.66, three items), partner involvement (a = 0.63, two items) and self-evaluative consequences (a = 0.56, three items). One item, assessing monetary consequences of quitting, was removed from the analysis because it did not fit in any expected factor.
With regard to the expected negative outcomes, two interpretable factors emerged, accounting for 53% of the total variance: loss of function (a = 0.72, five items) and affective loss (a = 0.63, three items). One item, assessing expected weight gain after quitting, was removed from the analysis because it did not fit in any expected factor. With regard to perceived self-efficacy, two interpretable factors emerged, accounting for 70% of the total variance: social situations (a = 0.86, four items) and emotional situations (a = 0.84, four items). Cronbach's a > 0.5 was considered as sufficient for summation of items to form overall scores, because of the partly explorative character of the present study (Nunnally, 1967) .
Effect measurement
To assess whether information on outcomes and self-efficacy enhancing information led to changes in the related cognitions, linear regressions were computed for the five positive outcome factors, the two negative outcome factors, the expected withdrawal symptoms and the two perceived selfefficacy factors. Furthermore, logistic regressions were computed with regard to the items assessing monetary outcome and expected weight gain, which were dichotomized ('no' or 'a little' versus 'yes' or 'yes a lot'). In the equations, post-test scores were predicted from conditions and were corrected for demographics and pre-test scores on the specific variables. Conditions were recoded as dummies. In order to assess whether there were any cognitive changes due to the experimental conditions: (1) both conditions were compared separately to the control condition and (2) both experimental groups were compared to each other (see Table UJ ).
Because of the specific direction of the hypothesized effects of the conditions, the reported significance levels are those of one-sided tests (P value/ 2). However, with regard to the four measures of negative outcomes, loss of function, affective loss, weight gain and withdrawal symptoms, no specific hypothesis could be formulated about the effects of the experimental conditions on the anticipation of these outcomes. Therefore, only the tests comparing both experimental groups with the control group were one-sided (P value/2).
Results
Outcome information versus no information
As depicted in Table HI , the intervention containing outcome information, led to a significant increase in anticipation of environmental (P < 0.01) and social consequences of quitting (P < 0.01) compared to no information. Furthermore, this intervention led to a significant decrease in the anticipation of affective loss in the case of quitting (P < 0.05), but not to a significant increase in self-efficacy.
Self-efficacy enhancing information versus no information
As shown in Table in, the intervention containing self-efficacy enhancing information led to a significant increase in self-efficacy expectations with regard to coping with social situations (P < 0.05) compared to no information. Moreover, this intervention led to a significant decrease in the anticipa- •"Ranges from -3 to +3. O > S: subjects in the outcome condition scored significantly (P < 0.05) higher than subjects in the self-efficacy condition.
tion of loss of function in the case of quitting (P < 0.05), but not to stronger anticipation of any positive outcome.
Outcome information versus self-efficacy enhancing information
The results of the comparison of the two interventions are shown in Table HI . The intervention containing outcome information led to a significantly stronger expectation of environmental consequences (P < 0.01), social consequences (P < 0.001), monetary consequences (P < 0.05) and partner involvement (P < 0.01). The intervention containing self-efficacy enhancing information did not lead to a stronger increase in self-efficacy nor to a stronger decrease in expected negative outcomes. The expected health and self-evaluative consequences, the expected withdrawal symptoms, the anticipation of weight gain in the case of quitting, and the self-efficacy expectations with regard to coping with emotions were not changed differentiaJly in the three conditions.
Dropouts
In order to control whether the results would be changed by including participants who had dropped-out, analyses were recomputed including the dropouts, putting their T2 scores on the Tl level (Heyting et al., 1992) . None of the significant findings reported above changed, except with regard to the monetary outcomes: after including non-respondents the difference between the conditions at T2 was not significant.
Discussion
A primary test of the efficacy of a minimal intervention to change cognitions should assess whether these interventions change the expected cognitions more strongly than no intervention. In the present study, the outcome information led to more environmental and social consequences being anticipated than no information. Interestingly, the outcome information was able to change the affective experi-ence of smoking but not the anticipation of loss of function, compared to no information. It seems the outcome information led to a reinterpretation of the experience: smoking was perceived as less tasteful and to a lesser degree as 'feeling good'. Outcome information did not lead to any changes in perceived self-efficacy. The self-efficacy information led to the anticipation of fewer negative outcomes, i.e. losses of function, and to more confidence in social coping ability than no information. However, this condition did not lead to any changes in the anticipation of positive outcomes of quitting. In sum, outcome information led to changes in positive and negative outcome expectations, whereas self-efficacy enhancing information led to changes in self-efficacy and negative outcome expectations.
A test of the differential effect of types of information on changes in cognitions should, in the case of the present experiment, assess whether both experimental conditions lead to changes in different cognitions. In comparison with self-efficacy enhancing information, outcome information led to the anticipation of more positive outcomes (i.e. environmental, social and monetary consequences and partner involvement). On the other hand, self-efficacy enhancing information did not lead to higher self-efficacy than outcome information. In sum, outcome information led to changes in positive outcome expectations, whereas selfefficacy enhancing information did not lead to an increase in perceived self-efficacy.
The perception of health, self-evaluative, monetary and weight gain consequences of quitting, and the expectation of withdrawal symptoms were not changed by the interventions in the present experiment. It may be that the smokers in the present experiment who were motivated to quit were already convinced of the health consequences of quitting and already anticipated strong selfevaluative consequences of quitting. Post-hoc analyses indeed revealed that at pre-test, scores on both factors in all three conditions were already higher than 2, on a scale from 0 to 3. Moreover, these two factors had the highest means of all positive outcomes factors at post-test. With regard to the self-evaluation scale, the relatively low reliability of the scale (a = 0.56) could also have caused the null finding. The findings with regard to weight gain and monetary consequences may be explained by the lesser sensitivity of both dichotomized items. However, the anticipation of positive monetary consequences was related to the number of cigarettes smoked and hence would not be changed unless participants changed their cigarette consumption. Hence, the present assessment may not be an appropriate way to assess changes in the evaluation of monetary outcomes by smokers. Thus, it cannot be concluded that the monetary outcome should be addressed in an intervention. The anticipation of weight gain and withdrawal symptoms may be related to personal experiences in former quit attempts and, therefore, may be hard to change. As in the case of the money saved by quitting, we expected smokers to change their perception of the number of kilos they gained and the seriousness of their withdrawal symptoms in former quit attempts. With regard to weight gain and withdrawal symptoms, coping ability and hence the assessment of self-efficacy to cope with these negative consequences of quitting may be more relevant and more appropriate, respectively.
With regard to self-efficacy, it is not clear why the perception of coping with emotions was not changed compared to no information, while the perception of coping with social situations was. This could be the result of differences in the domains to which the factors refer to. Coping with concrete social situations may be accomplished more by behavioural coping, whereas coping with more diffuse and cross-situationally consistent negative emotions may be accomplished more by cognitive coping. It may be that a minimal intervention is particularly more efficient in communicating behavioural rather than cognitive coping skills.
On the basis of the present data it might be concluded that minimal interventions should ideally have to contain information on positive and negative outcomes as well as self-efficacy enhancing information. This is in line with the social cognitive theory of Bandura (1986) , in which outcome expectations and self-efficacy are major determinants of behaviour and behaviour change. The findings are also supported by the relapse prevention framework of Marlatt and Gordon (1985) , in which positive expectations with regard to the functions of the substance used, measured as loss of function and affective loss in the present study, are a major determinant of relapse.
With regard to the topics addressed in a minimal intervention, more research is clearly needed. The fact that some factors did not change cannot be interpreted as meaning they are not important in behaviour change. It may be a sign of the limited power of a minimal intervention to change certain cognitions. Furthermore, there is still little known about the extent to which the framing of messages in tailored interventions may require guidelines different from those for general messages. Hence, the framing of messages in the present study may not have been as effective as thought and may need revision.
The present results must be interpreted with care. First, only 60% of the participants responded at the post-test. Hence, the results only reflect the cognitive changes in this selected group. On the other hand, including the non-respondents at T2 as non-changers in the statistical analyses did lead to the same results with even smaller P values. Furthermore, the finding of more dropouts in the control group may suggest that non-responding was not caused by the intervention but possibly by the lack of an intervention. Second, because the goal of the present study was partly explorative, no correction for multiple testing was used. This may have increased the number of significant findings. However, the following two arguments may support the less conservative testing. First, as social cognitive theory states that cognitive changes cause behaviour, it might be argued that the largest cognitive changes have taken place in those who had quit smoking at post-test. The fact that these ex-smokers were removed from the analyses may have led to the measurement of smaller changes than were actually brought about by the interventions. Second and related to this point, all changes in cognitions were in the expected directions.
The development of more intelligent (tailored), cheaper and more compact (fewer pages) smoking cessation self-help interventions may lead to higher success rates in the large group of quitters who quit without formal aid. However, the more minimal the intervention, the more data are needed to decide which information is essential in facilitating selfquitters.
